Influence of thiopurine S-methyltransferase polymorphisms in mercaptopurine pharmacokinetics in healthy volunteers.
Mercaptopurine is a drug commonly used in the treatment of different types of cancer, especially acute lymphoblastic leukaemia, and autoimmune diseases such as ulcerative colitis or Crohn's disease and in patients receiving organ transplants. It is metabolized by three cytosolic enzymes. One of them, thiopurine S-methyltransferase (TPMT), is responsible for catalysing the methylation reaction of mercaptopurine to 6-methylmercaptopurine, thus inactivating the drug. Individuals with TPMT loss-of-function alleles (*2, *3A, *3B or *3C) can be extremely sensitive to the effect of mercaptopurine, since it can be accumulated, therefore producing haematological toxicity. The objective of this study was to evaluate the role of TPMT polymorphisms on the pharmacokinetics of mercaptopurine. For that purpose, we used collected pharmacokinetic data from 48 healthy volunteers (all males) who received a single oral dose of mercaptopurine 50 mg in two bioequivalence studies. The volunteers were subsequently genotyped for TPMT *2, *3A, *3B and *3C alleles by real-time PCR. There were four carriers (8.3%) of TPMT*2 and TPMT*3A alleles. Mercaptopurine elimination was affected by TPMT loss-of-function polymorphisms, since heterozygous subjects show 18% higher half-life compared to wild-type individuals. This fact is consistent with the expected since the presence of loss-of-function alleles decreases TPMT enzymatic activity and, thus, affects mercaptopurine elimination. Moreover, mercaptopurine pharmacokinetic parameters were different among races, since Latins showed higher plasma concentrations and lower clearance compared to Caucasians. This fact might be due to a different distribution of polymorphisms in genes, other than TPMT, that also influence the pharmacokinetics of mercaptopurine.